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1
TIRE VULCANIZING APPARATUS

RELATED APPLICATIONS

The present application 1s National Phase of International
Application No. PCT/JP2015/051979 filed Jan. 26, 2015,

the disclosure of which 1s hereby incorporated by reference
herein 1n its entirety.

TECHNICAL FIELD

The present invention relates to a tire vulcanizing appa-
ratus.

BACKGROUND ART

In the related art, a green tire which 1s molded by a
molding machine 1s vulcanized and molded by a vulcamizing
apparatus. For example, PTL 1 discloses a center mechanism
having heat generation means which 1s disposed at an outer
circumierential position of a center post on a tire 1nner
circumierential side of a green tire and applies an amount of
heat to the green tire, and moving means which can move the
heat generation means at an arbitrary position independently
from lifting and lowering of the center post.

CITATION LIST
Patent Literature

|IP1TL 1] Japanese Patent No. 4387047

SUMMARY OF INVENTION

Technical Problem

However, 1n the technology disclosed in PTL 1, since the
heat generation means 1s movable with respect to the center
post of the center mechanism, the configuration of the center
mechanism 1s complicated.

The present invention 1s made 1n consideration of the
above-described circumstances, and an object thereof 1s to
provide a tire vulcamzing apparatus capable of heating a
green tire using radiation heat from the mside of the green
tire by a simple configuration.

Solution to Problem

According to an aspect of the present invention, there 1s
provided a tire vulcanizing apparatus, including: a liftable
center post in which a portion thereof 1s inserted 1nto a green
tire; and a heating portion which 1s fixed to the center post,
1s disposed 1nside the green tire, and transmits heat from the
inside of the green tire to the green tire by radiation heat.

Since the tire vulcanizing apparatus of the aspect has the
configuration in which the heating portion 1s fixed to the
center post, 1t 1s possible to heat the green tire from the
inside of the green tire by using the radiation heat by a
simple configuration.

The heating portion may include: a heater which emits the
radiation heat; and an openable and closable shield portion
which 1s interposed between the heater and an 1inner surface
of the green tire and blocks the radiation heat from the
heater.

In this case, according to the open state and the closed
state 1n the shield portion, a state where the heat from the
heater 1s transmitted to the inner surface of the green tire and
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a state where the heat from the heater 1s not transmitted to
the 1nner surface of the green tire are switchable with each
other.

The shield portion may include: a shield member which 1s
formed in a tubular shape to surround the heater; and a
movement mechanism which moves the shield member
between a shield position at which the shield member
surrounds the heater and an unshielded position at which the
heater 1s positioned outside of the shield member.

In this case, when the shield member 1s positioned at the
shield position at which the shield member surrounds the
heater, the heat of the heater 1s shielded by the shield
member and does not reach the green tire. In addition, since
the shield member 1s moved by the movement mechanism,
the open state and the closed state in the shield portion are
changed.

The heater may include a plurality of heater members
which are movable relative to each other, and the plurality
ol heater members may be disposed to be movable to any
one ol a storage state in which the plurality of heater
members overlap each other to have outer diameters capable
of being accommodated in the shield member, and a heat
generation state 1n which the plurality of heater members
have outer diameters exceeding an inner diameter of the
shield member and overlap each other less relative to the
storage state.

In this case, the size of the heater 1s small in the storage

state, and 1n the heat generation state, when the heater 1s
positioned outside of the shield member, the heater members
overlap each other less, and 1t 1s possible to secure a wide
arca capable of emitting the radiation heat.
The tire vulcanizing apparatus of the aspect may further
include a bladder for pressing the mnner surface of green tire,
and at this time, the center post may hold the heating portion
inside the bladder.

In this case, the heating portion heats the green tire via the
bladder.

The tire vulcanizing apparatus of the aspect may further
include a gas supply portion which supplies dry gas into the
bladder.

In this case, since the dry gas 1s 1n a gaseous state without
being liquefied 1n the bladder, the temperature inside the
bladder easily becomes uniform.

The tire vulcanizing apparatus of the aspect may further

include a steam supply portion which supplies steam 1nto the
bladder.

In this case, since steam 1s not easily liquefied due to the
heating of the bladder by the heating portion, the tempera-
ture inside the bladder easily becomes uniform.

Advantageous Elflects of Invention

According to the present invention, it 1s possible to
provide the tire vulcanizing apparatus capable of heating the
green tire using radiation heat from the inside of the green
tire by a simple configuration.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a partial sectional view showing a tire vulca-
nizing apparatus according to a first embodiment of the
present 1nvention.

FIG. 2 1s a partial sectional view showing a tire vulca-
nizing apparatus ol a modification example of the embodi-
ment.
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FIG. 3 1s a partial sectional view showing a tire vulca-
nizing apparatus according to a second embodiment of the
present mvention.

FIGS. 4(a) to 4(c) are partial plan views of a tire vulca-
nizing apparatus of a modification example of the embodi-
ment.

DESCRIPTION OF EMBODIMENTS

First Embodiment

A first embodiment of the present imvention 1s described.
FIG. 1 1s a partially sectional view showing a tire vulcaniz-
ing apparatus according to the present embodiment.

A tire vulcamizing apparatus 1 of the present embodiment
shown 1n FIG. 1 includes a tire mold 2, a bladder 10, a center
mechanism 14, a mold fixing mechanism 17, a mold lifting
and lowering mechanism 18, a tire heating mechanism 20,
and a gas supply portion 26.

The tire mold 2 mcludes an upper side mold 3, a lower

side mold 4, an upper bead ring 3, a lower bead ring 6, and
a tread mold 7.

The upper side mold 3 and the lower side mold 4 are metal
molds for molding both side walls 32 of the tire 30. The
upper side mold 3 1s attached to the mold lifting and
lowering mechanism 18. The lower side mold 4 1s attached
to the mold fixing mechanism 17.

The upper bead ring 5 and the lower bead ring 6 are metal
molds for forming both beads 33 of the tire 30.

The tread mold 7 includes a tread segment 8 and a shide
segment 9.

The tread segment 8 1s a metal mold which transfers a
tread pattern to the tread portion 31 of the green tire 30X.

The slide segment 9 holds the tread segment 8 such that
the tread segment 8 1s movable 1n a radial direction of the tire
30. The slide segment 9 1s connected to the mold lifting and
lowering mechanism 18.

In addition, the configuration of the tire mold 2 1s not
limited to the above-described configuration. For example,
the configuration of the tire mold 2 may be appropnately
selected according to a shape of a produced tire or the like.

A bladder 10 1s a hollow member for pressing the green
tire 30X disposed inside the tire mold 2 to the tire mold 2
from the inside when the tire vulcanizing apparatus 1 1is
used. The bladder 10 includes a main body portion 11 which
has a shape corresponding to the mner surface shape of the
tire 30 vulcanized and molded by the tire vulcamzing
apparatus 1 of the present embodiment, and an upper clamp
portion 12 and a lower clamp portion 13 which are con-
nected to the center mechanism 14. Since the mner portion
of the bladder 10 1s filled with gas, the bladder 10 presses an
inner surface 306 of the green tire 30X. Moreover, the
bladder 10 1s heated by a heater 23 described below, and the
green tire 30X can be heated from the mnner surface 3056 side
via the bladder 10.

In addition, the configuration of the bladder 10 1s not
limited to the above-described configuration.

The center mechanism 14 includes a pair of bladder clamp
rings 15 which 1s connected the upper clamp portion 12 and
the lower clamp portion 13 of the bladder 10, and a center
post 16 which 1s connected to the pair of bladder clamp rings
15. The center mechanism 14 moves the pair bladder clamp
rings 15 relative to each other 1n a center line 16a direction
of the center post 16, and displaces the bladder 10 such that
the bladder 10 1s 1nserted into and detached from the green

tire 30X.
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The center post 16 supports a green tire 30X which 1s
attached to the tire mold 2. The center post 16 of the present
embodiment supports the green tire 30X wvia the bladder
clamp ring 135 and the bladder 10.

Moreover, the configuration of the center mechanism 14
1s not limited to the above-described configuration.

The mold fixing mechanism 17 may appropriately select
a known configuration capable ol supporting the center
mechanism 14 and the lower side mold 4.

The mold lifting and lowering mechamism 18 causes the
upper side mold 3 and the tread mold 7 to move forward and
backward with respect to the lower side mold 4 1n the center
direction of the center post 16. Moreover, in the present
embodiment, the slide segment 9 of the tread mold 7 moves
toward the center post 16 side as the mold lifting and
lowering mechanism 18 causes the tread mold 7 to approach
the mold fixing mechanism 17.

In addition, the configuration of the mold lifting and
lowering mechanism 18 i1s not limited to the above-de-
scribed configuration.

The tire heating mechanism 20 includes an outer heating,
mechanism 21 which heats the green tire 30X from the outer
surface 30a side of the green tire 30X via the upper side
mold 3, the lower side mold 4, and the tread mold 7, and an
inner heating mechamsm 22 (heating portion) which 1s
attached to the center post 16 and heats the green tire 30X
from the inner surface 305 side of the green tire 30X.

For example, the outer heating mechanism 21 has a
high-temperature steam channel, and heats the green tire
30X from the outside by the heat of the high-temperature
stcam. In addition, the configuration of the outer heating
mechamism 21 1s not limited to the above-described con-
figuration.

The mner heating mechanism 22 includes a heater 23
which 1s attached to the center post 16, and a wire 25 which
supplies power to the heater 23.

The heater 23 heats the tire 30 supported by the upper and
lower bead rings from the inside of the tire 30 by radiation
heat. In the present embodiment, the heater 23 heats the tire
30 via the bladder 10. In addition, 1n a case where the tire
vulcanizing apparatus 1 does not include the bladder 10, the
heater 23 may directly heat the tire 30 from the 1nside of the
tire 30.

The shape of the heater 23 1s formed 1n a tubular shape
which surrounds the center post 16 and 1s coaxial with the
center line 16a of the center post 16. An radiation surface 24
which emits radiation heat toward the nner surface 306 of
the green tire 30X 1s formed on the outer circumierential
surface of the heater 23. In addition, the shape of the heater
23 1s not limited to the tubular shape. For example, the
heater 23 may be formed 1n a rectangular cylindrical shape.
Moreover, the entire outer circumiferential surtace of the
heater 23 may be the radiation surface 24, and a portion of
the outer circumierential surface of the heater 23 may be the
radiation surface 24.

In the heater 23, the known heat generation method which
receives supply of power to generate heat may be appropri-
ately selected so as to be applied. That 1s, as the heater 23
of the present embodiment, an infrared heater, a ceramic
heater, a carbon heater, or the like may be adopted. For
example, preferably, the wavelength of the radiation heat
from the heater 23 1s a wavelength capable of eflectively
heating the bladder 10 according to absorption wavelength
characteristics of the bladder 10. As a heater which can
suitably heat the bladder 10 according to the absorption
wavelength characteristics of a resin such as rubber config-
uring the bladder 10, there 1s an infrared heater which has a
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wavelength of approximately 3.5 um as a peak. For example,
since a ceramic heater has a peak of a wavelength of
radiation heat within a range from 3 um to 6 um, the ceramic
heater 1s particularly suitable for the heater 23 of the present
embodiment. In addition, 1n a carbon heater, a peak of a
wavelength of radiation heater may be shorter than that of
the ceramic heater. However, since time which 1s required to
increase to an optimal temperature for vulcanization so as to
be stabilized 1s short and the carbon heater can be heated at
a higher temperature relative to the ceramic heater, the
carbon heater 1s effective.

The wire 25 1s disposed 1nside the center post 16 and 1s
connected to the heater 23 and a power supply (not shown).

The gas supply portion 26 supplies dry gas into the
bladder 10 when vulcamization-molding with respect to the
green tire 30X 1s performed, and recovers the dry gas from
the mnside of the bladder 10 after the vulcanization-molding.
In the present embodiment, the gas supply portion 26
includes a gas pipeline 27 which 1s provided 1n one or both
of the pair of bladder clamp rings 15 and communicates with
the 1nner portion of the bladder 10, a compressor 28 which
supplies and extracts the dry gas through the gas pipeline 27,
and a dry gas tank 29.

Composition of the dry gas 1s not particularly limited. For
example, mitrogen gas may be adopted as the dry gas.

An operation of the tire vulcanizing apparatus 1 of the
present embodiment 1s described.

When the tire vulcanizing apparatus 1 of the present
embodiment 1s used, as shown 1n FIG. 1, the green tire 30X
1s placed on the lower side mold 4 1n a state where the
bladder 10 and the heater 23 are disposed inside the green
tire 30X. In addition, the tread mold 7 and the upper side
mold 3 are attached so as to cover the outer surface 30a of
the green tire 30X.

After the tire mold 2 1s completely closed, the outer
heating mechanism 21 heats the green tire 30X from the
outer surface 30aq of the green tire 30X via the upper side
mold 3, the lower side mold 4, and the tread mold 7. In
addition, the dry gas 1s supplied into the bladder 10 by the
gas supply portion 26 so as to advance the bladder 10, and
the outer surface 30a of the green tire 30X 1s pressed to the
inner surtace of the tire mold 2 by the bladder 10. The dry
gas supplied into the bladder 10 1s heated by the heater 23.
The bladder 10 1s heated by the dry gas which 1s heated by
the heater 23. In addition, the radiation heat from the heater
23 directly reaches the inner surface of the bladder 10 to heat
the bladder 10.

If the bladder 10 1s heated, heat 1s transmitted from the
bladder 10 to the inner surface of the green tire 30X, and the
green tire 30X 1s heated from the mner surface 305 of the
green tire 30X.

The dry gas which {ills the inner portion of the bladder 10
flows 1n the bladder 10 so as to approximately uniformly
heat the inner surface of the bladder 10. Since the dry gas 1s
1in a gaseous state without being liquefied under an operation
circumstance of the tire vulcanizing apparatus 1, the gas
state dry gas flows in the bladder 10. In addition, since the
heated dry gas circulates between the bladder 10 and the gas
supply portion 26, a gas flow may be generated 1n the
bladder 10. In this case, 1t 1s possible to further uniformize
the temperature 1nside the bladder 10.

In the present embodiment, the green tire 30X 1s vulca-
nized and molded in the tire mold 2 by the heater 23 and the
outer heating mechanism 21.

As described above, according to the tire vulcanizing
apparatus 1 of the present embodiment, since the heater 23
fixed to the center post 16 heats the inner surface 305 of the
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6

green tire 30X, 1t 1s possible to heat the green tire from the
inside of the green tire 30X using radiation heat by a simple
coniiguration.

Modification Example

Next, a modification example of the embodiment 1is
described. FIG. 2 1s a partially sectional view showing a tire
vulcanizing apparatus of the present modification example.

In the present modification, instead of the gas supply
portion 26, a steam supply portion 40 which supplies steam
into the bladder 10 1s provided.

The steam supply portion 40 supplies steam into the
bladder 10 when vulcanization-molding with respect to the
green tire 30X 1s performed, and recovers the steam from the
inside of the bladder 10 after the vulcanization-molding. In
the present embodiment, the steam supply portion 40
includes a steam pipeline 41 which 1s provided 1n one or
both of the pair of bladder clamp rings 15 and communicates
with the inner portion of the bladder 10, a compressor 42
which supplies and extracts the steam through the steam
pipeline 41, and a boiler 43.

In the present modification example, since steam from the
boiler 43 1s supplied into the bladder 10 through the steam
pipeline 41, the mner portion of the bladder 10 1s pressur-
1zed, and the bladder 10 1s heated. Since heat of the steam
inside the bladder 10 1s partially absorbed by the bladder 10,
the green tire 30X, or the like, the steam may be liquetied.
However, in the present modification example, since the
heater 23 heats the bladder 10, high-temperature water
stored 1n the bladder becomes steam again. Moreover, in the
present modification, since the heater 23 directly heats the
stecam such that the steam 1s not liquefied, an effect 1s
exerted, 1n which a gaseous state of the steam 1s maintained.

In the present modification example, since the steam 1s not
liquefied and flows 1n the bladder 10, 1t 1s possible to
uniformly heat the green tire 30X wvia the bladder 10 to
which the steam 1s supplied.

Second Embodiment

A second embodiment of the present invention 1s
described. FIG. 3 1s a partial sectional view showing a tire
vulcanizing apparatus of the present embodiment. In addi-
tion, 1n the present embodiment and a modification example
thereof, the same reference numerals are assigned to the
same components as those of the first embodiment, and
overlapping descriptions thereol are omitted.

Compared to the tire vulcanizing apparatus 1 disclosed 1n
the first embodiment, a tire vulcanizing apparatus 1A of the
present embodiment shown 1n FIG. 3 1s different from the
tire vulcanizing apparatus 1 in that a shield portion 50 1s
turther provided. That i1s, 1n the present embodiment, the
inner heating mechanism 22 (heat portion) includes the
shield portion 50 and the heater 23 described 1n the first
embodiment.

The shield portion 50 includes a tubular shield member 51
which surrounds the heater 23, and a movement mechanism
52 which moves the shield member 51.

When the shield member 51 1s positioned at a position at
which the shield member 51 surrounds the heater 23, the
shield member 51 1s interposed between the heater 23 and
the mner surface 306 of the green tire 30X. Accordingly,
when the shield member 51 1s positioned at the position at
which the shield member 51 surrounds the heater 23, at least
a portion of radiation heat emitted by the heater 23 1s
shielded, and the heat from the heater 23 is heat-insulated so
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as not to be transmitted to the bladder 10 and the green tire
30X. In addition, the shape of the shield member 51 1s not

particularly limited as long as it can surround the heater 23.
For example, the shape of the shield member 51 i1s not
limited to the tubular shape, and may be a rectangular
cylindrical shape. In addition, the shield member 51 may
block the radiation heat emitted from the heater 23 1n all
directions, and may block at least a portion of the radiation
heat emitted from the heater 23. For example, the shield
member 51 may be configured to block the radiation heat
from the heater by a wall surface which 1s continuous in the
circumierential direction which has the center line 164 of the
center post 16 as a center, and may be configured to block
a portion of the radiation heat from the heater 23 by a wall
surtace which 1s discontinuous in the circumiferential direc-
tion which has the center line 16a of the center post 16 as a
center.

The movement mechamism 32 includes an actuator (not
shown), and thus, moves the shield member 51 with respect
to the heater 23 between a shield position P1 at which the
shield member 51 surrounds the heater 23 and an unshielded
position P2 at which the heater 23 1s positioned outside of
the shield member 51.

In the present embodiment, since the shield member 51 1s
disposed at the unshielded position P2 1n a process 1n which
the dry gas or the steam 1s supplied into the bladder 10 and
the green tire 30X 1s heated via the bladder 10, similarly to
the first embodiment, the bladder 10 and the green tire 30X
are heated by the heat of the heater 23.

After the green tire 30X 1s appropriately vulcanized, the
supply of power with respect to the heater 23 stops. After the
supply of power with respect to the heater 23 stops, the
heater 23 continuously emits radiation heat with remaining,
heat of the heater 23. Here, in the present embodiment, the
movement mechanism 52 moves the shield member 51 to
the shield position P1, and the shield member 51 surrounds
the heater 23. Accordingly, since the inner portion of the
shield member 51 i1s filled with heat, heating generating
excessive vulcanization with respect to the green tire 30X 1s
prevented. In the state where the shield member 51 1s
positioned at the shield position P1, the excessive vulcani-
zation does not easily occur due to the influence of the
remaining heat of the heater 23, and i1n this state, 1t 1s

possible to extract the vulcamized and molded tire 30 from
the tire mold 2.

Modification Example

A modification example of the embodiment 1s described.
FIGS. 4(a), 4(b), and 4(c) are plan views showing a heater
in a tire vulcanizing apparatus of the present modification
example.

In the tire vulcanizing apparatus 1A (refer to FIG. 3) of the
present modification example, a heater 23 A diflerent from
the heater 23 described in the second embodiment 1s pro-
vided 1instead of the heater 23 described 1n the second
embodiment.

The heater 23A shown 1n FIG. 4 can be configured of a
tubular shape by combining a plurality of heater members
23 Aa. The plurality of heater members 23 Aa can be changed
(refer to FIG. 4(b)) to any one of a state (storage state, FIG.
4(a)) where a portion of the heater members 23Aa overlap
cach other relatively more, and a state (heat generation state,
FIG. 4(c)) where the heater members 23Aa adjacent to each
other overlap each other less relative to the overlapping state
shown 1 FIG. 4(a). In addition, the plurality of heater
members 23Aa may be arranged to be butted to each other.
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As shown 1n FIG. 4(a), 1n the state where a portion of the
heater members 23 Aa overlap each other, the heater 23A 1s
formed 1n a tubular shape having a diameter capable of being
accommodated 1nside the shield member 51.

As shown 1n FIG. 4(¢), 1n the state where a portion of the
heater members 23 Aa overlap each other less, or 1n the state
where the heater members 23Aa adjacent to each other are
arranged so as to be butted to each other, the heater 23A 1s
formed 1n a tubular shape having an outer diameter which 1s
larger than the mner diameter of the shield member 51.

In the present modification example, the heater 23 A can
be accommodated 1nside the shield member 51. In addition,
in the state where the heater 23 A 1s not covered by the shield
member 51 and the radiation heat 1s emitted, it 1s possible to
emit the radiation heat, which 1s more than that which 1s
generated by the heater 23 A 1n the storage state, from the
outer circumierential surface having a wider area than the

area when the heater 23A 1s accommodated in the shield
member 51 toward the bladder 10.

INDUSTRIAL APPLICABILITY

The present invention can be used 1n an apparatus which
vulcanizes and molds a tire.

REFERENCE SIGNS LIST

, 1A: tire vulcanizing apparatus
. tire mold

. upper side mold

: lower side mold

. upper bead ring

. lower bead ring

. tread mold

. tread segment

slide segment

: bladder

: main body portion

. upper clamp portion

. lower clamp portion

. center mechanism

: bladder clamp ring

. center post

: mold fixing mechanism

: mold lifting and lowering mechanism
. tire heating mechanism

. outer heating mechanism

: inner heating mechanism
. heater

: radiation surface

. WIre

. gas supply portion

. gas pipeline

. COMPIressor

. dry gas tank

: fire

30X: green tire

31: tread portion

32: side wall

33: bead

40: steam supply portion
41: steam pipeline

42: compressor

43: boiler

50, 50A: shield portion
51: shield member

52: movement mechanism

o Qe ~1 SN U W -
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The 1nvention claimed 1s:

1. A tire vulcamizing apparatus, comprising;

a liftable center post which supports a green tire; and

a heating portion which 1s fixed to the center post, 1s
disposed inside the green tire, and transmits heat from
the 1inside of the green tire to the green tire by radiation
heat,

wherein the heating portion includes:

a heater which emits the radiation heat; and

a movable shield portion which 1s interposed between the
heater and an mner surface of the green tire and blocks
the radiation heat from the heater.

2. The tire vulcanizing apparatus according to claim 1,

wherein the shield portion includes:

a shield member which 1s formed 1n a tubular shape to
surround the heater; and

a movement mechanism which moves the shield member
between a shield position at which the shield member
surrounds the heater and an unshielded position at
which the heater i1s positioned outside of the shield
member.

3. The tire vulcanizing apparatus according to claim 2,

wherein the heater includes a plurality of heater members
which 1s movable relative to each other, and

5

15

10

wherein the plurality of heater members 1s disposed to be
movable to any one of a storage state in which the
plurality of heater members overlaps each other to have
outer diameters capable of being accommodated 1n the
shield member, and a heat generation state 1n which the
plurality of heater members has outer diameters
exceeding an 1nner diameter of the shield member and
overlaps each other less relative to the storage state.

4. The tire vulcanizing apparatus according to claim 1,

" further comprising;:

a bladder for pressing the inner surface of a green tire,

wherein the center post holds the heating portion inside
the bladder.

5. The tire vulcanizing apparatus according to claim 4,

further comprising:

a gas supply portion which supplies dry gas into the
bladder.

6. The tire vulcanizing apparatus according to claim 4,

>0 Turther comprising;:

a steam supply portion which supplies steam into the
bladder.
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